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Factory and General Offices of the Truscon Steel Company, Youngstown, Ohio. 


OUR COMPLETE FACTORY FACILITIES 


Truscon Mechanical Operators and Truscon Steel Sash 
are both manufactured in our forty-six acre factory. By hand- 
ling these two products jointly there is not the divided respon- 
sibility which occurs when each are furnished by different 
manufacturers. 

The Truscon Steel Company has specialized in solving day- 
lighting and ventilating problems for a long period of years. 
During this time our engineers have been called upon to meet 
the exacting requirements of every industry. Our large machine 
shops are completely equipped to build operator mechanisms 
and to test them thoroughly. Our facilities for manufacturing 
include the best modern machinery, enabling us to develop 
quantity production on an economical basis. 

Our engineering organization includes men having not only 
a wide experience in the. design of operators but with an inti- 
mate knowledge of manufacturers’ requirements. 

This long experience and our complete organization enable 
us to give every order that careful individual attention, which 
alone insures complete satisfaction. 
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Abundant, Healthful Fresh Air 


The use of Truscon Steel Sash in the con- 
struction of modern buildings of all kinds, per- 
mits the fullest possible use of the two free aids 
of health and production, sunlight and fresh air. 


To secure an abundant supply of fresh air, 
any size or arrangement of ventilated areas can 
be had. Entire walls can be filled with venti- 
lated sidewall sash, while the faces of lantern 
monitor and sawtooth can be filled with side- 
wall sash or with long lines of continuous sash. 
But to secure the maximum benefits of Trus- 
con Steel Sash installations, it is necessary to 
be able to control the opening and closing of 
the ventilated areas, easily and quickly. 


This is best accomplished with the use of 


Truscon Mechanical Operators. These have 


been carefully designed to give the maximum 
opening of ventilated sash, together with ease 
of operation, and economy both in initial cost 
and subsequent maintenance expense. 


Value of Group Operation—lIn buildings 
with large floor area, it is very difficult, if not 
impossible, to obtain uniform ventilation, when 
the windows are individually opened and 
closed by those working nearest them. Workers 
often fail to notice the lack of fresh air until 
they feel actual physical discomfort. As a 
result, employees become sluggish and are not 
able to accomplish their best work. 


This condition can readily be avoided or 
remedied by equipping all windows with a com- 
plete system of mechanical operators, and by 
placing one man in charge of the opening and 
closing of them. 


The proper amount of ventilation can then 
be obtained over the entire floor area. Alert- 
ness, better health, and increased vitality of 
workers are practical results of good ventila- 
tion and are real dividend paying assets. 


Then, too, in many industries it is imperative 
to be able to open and close ventilators easily 
and quickly. In foundries for instance, win- 
dows must be opened quickly to remove smoke 
and gases, and in the winter they must be closed 
quickly to maintain an even temperature. 


Truscon Operators for All Needs—lIn the 
following pages are shown the standard types 
of Truscon Steel Sash Operators. The large 
number of types and sizes will be found to 
meet all practical needs. 


There is no one type of operator that, in 
itself, can be adapted to all types of sash or 
building construction, but there is one best 
type of operator for each specific use. 


However, there occasionally are instances, 
where due to some particular feature of build- 
ing construction, or some special industrial 
ventilation requirement, a different type of 
operator than those shown is necessary. Our 
large engineering staff is at your service for 
these instances, and is ready to assist in solving 
your problems without any obligation to you. 


Importance of the Proper Operator— 
The selection of the proper operating device is 
as important as the selection of the sash itself, 
as operators that do not properly accomplish 
their functions materially lessen the benefits 
which would otherwise be obtained from a good 
installation of steel sash. 


Our engineering staff is ready to help at any 
time in suggesting the kind of operator to use 
for every installation. We have a service or- 
ganization in 45 cities, located in every part of 
the country, and in all foreign countries. (See 
the list of offices on the title page.) There isa 
sash and operator specialist near you. 


Consultation Cuts Cost—A threefold ad- 
vantage is secured by consulting us at the time 
preliminary building plans are being prepared. 
A saving in the cost of steel sash and operators 
is made; the most economical arrangement of 
structural work is obtained; the best possible 
results in lighting and ventilation are secured. 


Our engineering staff is at your disposal for 
the preparation of preliminary suggestions, or 
for complete proposals. 


Separate Sash Catalog—Our complete 
Sash Catalog will be sent upon request. In it 
is given complete information on all types of 
Truscon Steel Sash, including pivoted sidewall, 
continuous, counterbalanced, econoslide, per- 
fection ventilator, economy casement, parti- 
tions, doors, etc. 


Classes of Operators—Méechanical opera- 
tors are provided for two separate types of sash 
—pivoted sash and continuous sash. 


Pivoted or so-called sidewall sash have hori- 
zontally pivoted ventilators which are individ- 
ually mounted in surrounding sash frames. 
Truscon Torsion Operators are best for the 
operation of pivoted ventilators. 


Continuous sash consist of long ventilators 
of heavy construction with panes of glass ex- 
tending the entire height of the sash. Long 
lines of these sash may be operated as a sin- 
gle ventilator. Truscon Tension Operators are 
especially designed to operate Truscon Con- 
tinuous Sash. 


TRUSCON TORSION OPERATORS 





Truscon Torsion Operators 


Used for Pivoted Ventilators—Truscon 
Torsion Operators are ideally suited for con- 
‘trolling lines of pivoted ventilators in sidewalls 
and in vertical faces of lantern, monitor and 
sawtooth roofs. 


Torsion operators employ a revolving hori- 
zontal shaft to which the ventilators are at- 
tached by lever arms. The shaft is rotated by 
a worm and gear operator power. Motion is 
supplied to the worm by either a hand chain, or 
a vertical rod and handwheel, the exact appli- 
cation depending upon the type of operator se- 


lected. These are each described separately in 
the following pages. 


Low in Cost—Truscon Torsion Operators 
are strong, dependable, inexpensive and easy 
to erect. They can generally be supported di- 


rectly from the sash mullions and from masonry 
or steel jambs; thus they seldom require any 
additional structural supporting members. 


Types of Truscon Torsion Operators— 
The variety of types of Truscon Torsion Oper- 
ators makes possible the selection of the one 
best fitted for each condition. 





Pivoted Truscon Steel Sash equipped with Type A Truscon Torsion Operators are ideal for sidewall, monitor or sawtooth 


construction, 


The sawtooth ventilators above are open at an angle of 60° 





The same sawtooth windows opened to an angle of 135°. 


Type A Truscon Torsion Operators secure the full use of all 


ventilators in addition to opening .and closing them easily and quickly 
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For the short single line of pivoted ventilators 
there is the sturdy but inexpensive Type A and 
for longer lines the heavy Type B, both em- 
ploying a vertical hand chain. Where a ver- 
tical operating rod is desired Types C (with 
horizontal hand wheel) and D (with vertical 
hand wheel) are available for short runs, and 
there is a heavier size of each, Types CH and 
DH forlongerruns. For single lines of pivoted 
sash in monitors and lanterns of clear-span 
buildings Type E carries the control of the 
operator to the sidewall of the building. For 
very long lines of pivoted sidewall sash as in 

















exhibition buildings, warehouses, and pier 
sheds, Type F, which is a combination of tor- 
sion and tension principles, can be supplied for 
hand operation, or Type FM with electric 
motor drive can be used. 

When several horizontal lines of pivoted sash 
occur one above the other, they can be readily 
operated as one unit by Types CC, DD or EE. 

Truscon Torsion Operators should be used 
wherever the uniform and rapid opening of 
pivoted ventilators is desirable. Their use 
augments the efficiency and value of every in- 
stallation of pivoted sidewall sash. 












































Elevations of Typical Powers for Truscon Torsion Operators 





Merchant and Evans, Lancaster, Pa. The Austin Co., Industrial Engineers and Builders 
Pivoted Truscon Steel Sash in Monitor Controlled with Torsion Operators 
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Type A—Truscon Torsion Operator 


1546 in. Outside Diameter Horizontal Shaft 


The Simplest Torsion Operator—This 
operator for the control of pivoted ventilators, 
is substantially and carefully constructed. It 
is light in weight, low in cost, and easy to erect. 
The ventilators are securely held in any posi- 
tion by the worm and gear mechanism which 
automatically locks itself when power ceases to 
be applied. 


Worm and Gear Power—The worm and 
gear operator power is mounted in a heavy 
frame and should be attached to a column or 
masonry at about the center of the operated 


line of sash. The worm meshes with a gear seg- . 


ment mounted on the horizontal shaft. A 
chain wheel on the worm shaft is rotated by a 
galvanized chain easily reached by hand. 


Horizontal Shaft and Lever Arms—The 
horizontal torsion shaft of this type is a wrought 
iron pipe of 1546” outside diameter, rotated 
by the worm and gear. The ventilators are 


connected to this shaft by heavy malleable 
arms and steel connecting rods, which are at- 
tached to the bottom of the ventilator at the 
same place as push bar or spring latch hardware 
One lever arm is used for 


for hand operation. 





Type A Truscon Torsion Operator 
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center pivoted ventilators, two arms"for top or 
bottom pivoted ventilators. 


Adjustable Supports—The horizontal shaft 
is supported at the sash mullions and at columns 
by adjustable brackets. The frame of the 
operator power is also adjustable so that the 
horizontal shaft can be perfectly aligned. 


No Additional Steel Required — As the 
operators are supported entirely from the sash 
mullions, and existing masonry or columns, ad- 
ditional structural work is seldom required. 

For structural details see page 14. 


For specifications see page 16. 
For data required for ordering see page 18. 


MAXIMUM LENGTHS OF OPERATED RUNS 




















Ventilators | Max. No. |Maximum/Max. Dist.| Standard 
with Ventilat- | Length | Power to| Opening 
14” x 20” ors per (Horizontal) End of of 
Lights Operator | Shaft Shaft Sash 
3 lights wide} 
by 
2 lights high 24 120’-0” 60’-0” 60° 
4 lights wide) > 
by 
2 lights high) 16 80’-0” 40'-0” 60° 























TRUSCON STEEL: COMPANY 





Type B—Heavy Truscon Torsion vere 


1.9 in. Outside Diameter Horizontal Shaft 


Used for Longer Runs of Sash—Greater 
lengths of pivoted sidewall ventilators than for 
Type A can be controlled by Type B Heavy 
Truscon Torsion Operators. This advantage 
often more than compensates for the slight addi- 
tional cost over equivalent lengths of Type A 
with a greater number of power stations. 


Horizontal Shaft—The horizontal shaft of 
this type is 1.9” in outside diameter. The in- 
_ creased size of the shaft permits greater lengths 
and heavier loading without imposing any un- 
due strain. 


Operator Power Station — The operator 
power is of heavier construction than that of 
Type A. The gear segment and worm are 
larger and have a higher gear ratio, so that a 
greater load can be handled without increasing 
the pull on the hand chain. The operator 
power is mounted in a heavy frame and should 
be attached to a column or masonry at about 
the center of the horizontal shaft, to minimize 
the torsion in the shaft. 


Adjustable Supports—The horizontal shaft 
is supported by adjustable angle brackets from 
sash mullions and columns, usually obviating 
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the necessity of furnishing structural steel sup- 
ports for the operator materials. These 
brackets, together with slotted holes in the 
frame supporting the power, provide ample 
means of adjustment for perfect alignment. 


Vertical Hand Chain—The hand chain, 
for both Types A and B, should extend di- 
rectly downward from the chain wheel. Where 
the power is located on the sidewall not directly 
under the horizontal shaft use Type E Operator 
described on page 10. 

For structural details see page 14. 


For specifications see page 16. 
For data required for ordering see page 18. 


MAXIMUM LENGTHS OF OPERATED RUNS 
Ventilators | Max. No. |Maximum|Max. Dist.| Standard 




















with Ventilat- | Length | Power to| Opening 
14” x 20” ors per Horizontal| End of fo) 
Lights Operator | Shaft Shaft Sash 
3 lights wide 
by | 
2 lights high) 32 220’-0" | 110’-0” 60° 
4 lights wide 
by | 
2 lights high 24 | 150’-0" 75'-0" 60° 











Type B—Heavy Truscon Torsion Operator 
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Types C, D, CH and DH—Truscon Torsion Operators 


TYPES C AND D, 1-5/16" Outside Diam- 
eter Shaft, are similar to Type A, but have 
34" diameter vertical shafts instead of hand 
chains. Operated lengths and number of ven- 
tilators are the same as for Type A, page 6. 

TYPE C—Horizontal Handwheel is at- 
tached directly to the bottom of the vertical 
shaft. The distance from face of column or 
wall to center of vertical shaft is 91 inches. 

TYPE D—Vertical Handwheel reduces to 
21%" the distance from center of vertical shaft 
to wall. The enclosed mitre gears at the hand- 


Type D—Vertical Handwheel 
and Mitre Gears 





wheel are of equal size; all increase in power 
occurs in the worm and gear mechanism. 


HEAVY TYPES CH AND DH—1.9" Out- 
side Diameter Shaft—By using the larger 
horizontal shaft and heavier power of Type B, 
Types C and D become CH and DH. The 
lengths of run and number of operated ven- 
tilators are the same as for Type B, page 7. 
The vertical shaft is 1” in diameter. ~ 


For structural details see page 14. 
For specifications see page 16. 
For data required for ordering see page 18. 





Type C—Horizontal Handwheel 
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Types CC and DD—Truscon Torsion Operators 


1-5/16" Outside Diameter Horizontal 
Shaft—Group Control—Types CC and DD 
are of the same contruction as Types C and D, 
but are adapted to the unit control of two or 
more lines of ventilators such as occur in power 
houses, terminals, banks and auditoriums. 


Individual Operator for Each Shaft—A 
separate operator power is used to rotate each 
shaft, but all powers of one group are operated 
simultaneously by the one vertical shaft, on 
which is mounted the driving worm of each 
power station. The whole mechanism is held 


= 
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Type CC—Horizontal - 


Handw heel and Mitre Gears 





Type DD—Vertical Handwheel 


in rigid alignment by its heavy construction. 
Offsetting Vertical Shaft—Where impos- 
sible to avoid an offset in the vertical shafts of 
Types C, CC, D and DD, universal joints can 
be used, but the angle of deflection must not ex- 
ceed 30° and the length of runs must be de- 
creased to insure easy operation. Where power 
must be transmitted through several changes 
in direction, Type E or EE should be used. 
For structural details see page 14. 


For specifications see page 16. 
For data required for ordering see page 18. 





Maximum. LENGTHS OF 
OPERATED RUNS. 









2 ROWS OF 


VENTILATORS 















Maximum Length -each row - 40-0. 
Mex. No. of Ventilators-each row- 8. 

6 Pane Ventilators a 
VaxtmeiumLength- each rou) 6040 
lax. No. of Vertilators-each row-1Z 


3 ROWS OF VENTILATORS 


















G6 Pane Ventilators 
(Maximum Length-cach row- 26*6" 
Max. No. of Ventilators-each rouw-5, 
6 Pane Ventilators 
Maximum Lengih-each row-4040" 
Sax. No. of Ventilators-each rou) 6. 


4 ROWS OF VENTILATORS 









G Pane Ventilators 
MaxtrmumLength-each row~-20+0" 
Max.No. of Ventilators-each rou)- 4. 
6 Pane Ventilators 
NMaximumLength-each rou) 30*0" 
VTexz. Mo. of Ventilatorseach rou)-6. 
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Type E—Truscon Torsion Operator 
1546 in. Outside Diameter Horizontal Shaft 


Type E Operators are used for the control of 
pivoted sash where the handwheel cannot be 
located directly below the sash. 

Lengths of Operated Runs—The maxi- 
mum length of horizontal shaft and the num- 
ber of ventilators per operator are the same as 
shown for Type A on page 6. 

Operator Power at Handwheel Station— 
The worm and gear power is located at the ver- 
tical handwheel and in construction is similar 
to Type A. The handwheel is directly con- 
nected to the worm shaft, and a grooved drum 
is mounted on the gear pinion. 


Cable Transmission — A wire cable runs 


from the power drum over idlers and around a 
drum on the horizontal shaft. The cable being 
endless, is always in tension, and is firmly at- 
tached to the main drums to prevent slipping. 
A turnbuckle is provided to keep the cable taut. 


Crossed Control—For pivoted ventilators 
in the two sides of monitors and lanterns, the 


' crossed control shown in diagram should be 


used. This permits a full view of the opera- 
tion of the sash from the handwheel and elim- 
nates one idler drum for each operator. 


For structural details see page 14. 
For specifications see page 17. 
For data required for ordering see page 18. 

















THIS METHOD OF CROSSING THE 
TRANSMISSION CABLES PERMITS A 
FULL VIEW OF THE OPENING ANDCLOS- 
ING OF THE SASH FROM THE OPERAT- 
OR STATION. 





Type E Operators are Ideally Suited for Lantern Sash in Clear-Span Buildings 
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Type EE—Truscon Torsion Operator 


16 in. Outside Diameter Horizontal Shaft 


Type EE operator is similar to Type E but 
is adapted to the control of several horizontal 
lines of pivoted ventilators. It is somewhat 
more economical than Types CC and DD. 


Lengths of Operated Runs — Maximum 
lengths and number of ventilators per operator 
are the same as for Types CC and DD, page 9. 


Power Station and handwheel are a unit, 
which is located either on or below the hori- 


zontal shaft of the bottom row of ventilators. 


Cable Transmission—A grooved drum is 
mounted on each horizontal shaft and each pair 
of drums is connected by a tension cable fitted 
with a turnbuckle. The cables are firmly at- 
tached to the drums to prevent slipping. 


For structural details see page 14. 
For specifications see page 17. 
For data required for ordering see page 18. 








Type EE Operators Control Several Rows of Ventilators at OnejTime 
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Types F and FM Combined Torsion-Tension Operators 
For Extremely Long Runs of Pivoted Sash 


It is often necessary to operate very long 
lines of pivoted sidewall sash from one operator 
power station. Type A Torsion operators per- 
mit a total maximum length of from 80 to 120 
lineal feet of shaft, and Type B will control 
from 150 to 220 lineal feet, but for these maxi- 
mum lengths the operator stations must be 
placed at the center of the run. 


With Types F and FM, longer runs can be 
used and the operator stations are placed at 
one end of the runs. This is a very distinct 
advantage in the case of long warehouses, where 
a high storage space is required along the entire 
sidewalls. Sidewall sash with pivoted ven- 
tilators can be used in the upper part of the 
walls to provide ample light and ventilation, 
and the entire line of ventilators can be con- 
trolled from one end. No aisles need be kept 
open to provide access to several separate 
operator stations. 


In some factories, too, it is necessary to oper- 
ate long lines of ventilators with an operator at 


one end, as where machinery, vats, etc., are 


placed along the wall. 


Combination of Torsion and Tension— 
Types F and FM combine the principles of both 
torsion and tension operators. The ventilators 
are connected to a horizontal torsion shaft with 
lever arms as in Type A; the shaft is rotated by 
cables attached to parallel tension rods. 

End Supports for Powers and Idlers— 
Where Types F and FM are used, be sure that 
end walls or structural supports for the power 
at one end and the idler at the other are cap- 
able of withstanding the total tension pull. 
This will not exceed 3000 pounds for the maxi- 
mum lengths and is less for shorter runs. 


aX PE FE 


Type F operators are for hand chain opera- 
tion. The tension portion consists of a Type G 


power and the same system of tension rods as 
used for the Type G operator, shown on pages 
22 and 23. 

The torsion portion consists of a 154,” out- 
side diameter horizontal shaft with a lever arm 
to each ventilator. At about 15 feet from each 
end, and at about 20 to 30 foot intervals, 
grooved 9” drums are rigidly attached to the 
shaft. A tension cable is passed over each 
drum, and is rigidly attached to the drums to 
obviate slipping. The cable passes over inclined 
pulleys to change its direction and has its ends 
connected to the two horizontal tension rods. 

A pull on one tension rod rotates the hori- 
zontal shaft to open the ventilators, and a pull 
in the opposite direction closes the entire line. 


‘By transferring power at frequent intervals to 


the drums there is no opportunity for excessive 
torsion in the shaft. 


TYPE FM 


This operator is the same as Type F, except 
that it employs a motor drive instead of hand 
chain. 

The operator power itself, including the mo- 
tor, is the same as the Type GM operator, page 
35. We furnish a multiphase alternating cur- 
rent motor equipped with an automatic limit 


switch. This switch cuts-off the-current when- 


the sash reach the full open or closed position, 
or the sash can be stopped at any intermediate 
point as desired. 

We neither furnish nor install snap switches, 
wire or conduit, but supply complete wiring 
diagrams showing all connections. 

For a more complete description of the motor 
and electrical equipment refer to the informa- 
tion on motor driven operators on page 31, and 
to the description of Type GM on page 35. 


For specifications see page 17. 
For data required for ordering see page 18. 


MAXIMUM LENGTHS OF OPERATED RUNS—TYPES F AND FM 














| 

Max. No. Max. Length Standard 
Ventilators with | of Ventilators of Horizontal Opening of 
14” x 20” Lights Per Power Shaft Sash 
3 lights wide 
by 2 lights high 40 200’-0” 60° 
4 lights wide 
by 2 lights high | 27 135’-0” 60° 











13 





i 








TRUSCON TORSION OPERATORS 





Structural Details for Truscon Torsion Operators 
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Detail showing Power attached to 
Concrete or Brick Column 
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Truscon Adjustable Connecting Arms 





Where two or three ventilators oc- 
cur in the same sash, one above the 
other—or where there is an occas- 
ional high ventilator, the upper ven- 
tilators can be readily connected 
with the lower ones by Truscon Ad- 
justable Connecting Arms. 


These connecting arms are located 
at the sides of the sash and do not 
limit the opening of the ventilators. 
Individual adjustment is secured by 
the threaded ends of the rods, and 
lock nuts are provided to positively 
counteract any tendency of the rods 
to work loose. 


Truscon Adjustable Connecting 
Arms close the upper ventilators 
tightly and simultaneously with the 
closing of the lower ones. As all 
parts are well within the width of the 
sash, there can be no possible inter- 
ference with masonry or structural 
jambs. 


These connecting arms are par- 
ticularly useful and economical for 
controlling occasional ventilators 
above a lower row equipped with any 
type of Truscon Torsion Operator. 
Be sure that the total number of ven- 
tilators does not exceed the allowable 
maximum number controlled by one 
operator power, as given in the pages 
describing each type of operator. 


Two operator lever arms must be 
used on each lower ventilator and the 
angle brackets are placed three 
inches inside each ventilator jamb. 
Because of the location of these 
brackets, and the special punching 
required for the attachment of the 
connecting arms, the sash so equipped 


are not interchangeable with stand- - 


ard sash, which have an _ angle 
bracket placed two inches to the left 
of the center of each ventilator. 
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TRUSCON -TORSION: OPERATORS 


Specifications for Truscon Torsion Operators 


TYPES A OR B 


1.}GENERAL—All pivoted steel sash ven- 
tilators where indicated on architectural draw- 
ings shall be equipped with Truscon Torsion 
Operators, Type *, manufactured by Truscon 
Steel Co., Youngstown, 0,,7 of the following 
general construction. , yy 


2, WORM AND GEAR OPERATOR 
POWER—The driving worm shall be of mal- 
leable iron mounted on a steel shaft. The gear 
segment shall be of high grade, grey cast iron, 
and shall have properly proportioned teeth, 
meshing with the worm thread. The worm and 
gear shall be mounted in a substantial support- 
ing frame equipped with suitable brackets for 
attachment to the building. 


3. HORIZONTAL SHAFTING — Power 
shall be transmitted to the sash by a horizontal 
shaft and properly proportioned lever arms. 
The horizontal shaft shall be a substantial 
wrought iron pipe, having rigid couplings which 
shall securely lock the individual lengths to- 
gether. : 


4. LEVER ARMS—Each ventilator shall be 
connected to the horizontal shaft by a suitably 
curved lever arm and a connecting rod of not 
less than 14” diameter. 


5. HAND CHAIN — An endless galvanized 
hand chain extending downward to within reach 
from the floor (os and a chain 
wheel with suitable chain guards shall be fur- 
nished, as a part of the operator, by the manu- 
facturer.- 


6. STRUCTURAL SUPPORTS — When» 


necessary, suitable structural work for the sup- 
port of the operators shall be provided by other 
contractors. coo) ay 

7, ERECTION — The operators~shall be 
erected by the sash and operator manufacturer 
or other approved erector before any glazing is 
started. All ventilators must be adjusted and 
tried, to see that they open freely and close 
tightly before attaching the lever arms. The 
operating devices shall be left in complete 
working order. 


8. PAINTING—AIll exposed parts shall be 
given a shop coat of steel protective paint at the 
factory. After erection they shall be painted 
by the painting contractor as specified sep- 
arately. 


*The choice of Type A or B operators depends 
upon the limiting conditions indicated in tables on 
pages 6 and 7. 


TYPES C, CC or CH; alsoD, DD 
or DH, with Changes Below 


1. GENERAL—AII pivoted steel sash ven- 
tilators where indicated on architectural draw- 
ings shall be equipped with Truscon Torsion 
Operators, Type *, manufactured by Truscon 
Steel Co., Youngstown, O. 

2, WORM AND GEAR OPERATOR 
POWER—The driving worm shall be of mal- 
leable iron mounted on a steel shaft. The gear 
segment shall be of high grade, grey cast iron, 
and shall have properly proportioned teeth, 
meshing with the worm thread. The worm and 
gear shall be mounted in a substantial support- 
ing frame equipped with suitable brackets for 
attachment to the building. 

3. HORIZONTAL SHAFTING — Power 
shall be transmitted to the sash by a horizontal 
shaft and properly proportioned lever arms. 
The horizontal shaft shall be a substantial 
wrought iron pipe, having rigid couplings secure- 
ly locking the individual lengths together. 

4. LEVER ARMS—Each ventilator shall 


be connected to the horizontal shaft by a suit- 


ably curved arm and a connecting rod of not 
less than 14” diameter. 


‘5. VERTICAL OPERATING ROD** — 
The vertical shaft for transmitting power shall 
be at least 34” diameter. It shall be rigidly 
supported by suitable brackets and shall have 
a horizontal handwheel attached to the bottom. 

6. STRUCTURAL SUPPORTS — Where 
necessary, suitable structural work for the sup- 
port of operators shall be provided by others. 

7. ERECTION — The operators shall be 
erected by the manufacturer or other approved 
erector before any glazing is started. All ven- 
tilators must be adjusted and tried, to see that 
they open freely and close tightly, before at- 
taching the lever arms. The operating devices 
shall be left in complete working order. 


8. PAINTING—AIl exposed parts shall be 
given a shop coat of steel protective paint at the 
factory. After erection they shall be painted by 
the painting contractor as specified separately. 

*The choice of Type C or CH operators depends 
upon limiting conditions on page 8. Specify Type 
CC for groups of ventilators as shown on page 9. 

**For Types D, DD and DH substitute the follow- 
ing for the fifth paragraph. 

5. VERTICAL OPERATING ROD— 
Power shall be transmitted to the operator by 
a vertical shaft of not less than 34” diameter, 
rotated by a vertical handwheel through a set 
of mitre gears. The mitre gears shall be rigidly 
mounted and enclosed in a dustproof case. 

















TRUSCON STEEL COMPANY 


Specifications for Truscon Torsion Operators 


TYPES E OR EE 


1. GENERAL—AIl pivoted Steel Sash ven- 
tilators where indicated on architectural draw- 
ings shall be equipped with Truscon Torsion 
Operators, Type *, manufactured by Truscon 
Steel Co., Youngstown, O., of the following 
general construction. 


2. WORM AND GEAR OPERATOR 
POWER —The operator power station shall 
be located on the sidewall within easy reach 
from the floor. A vertical handwheel shall be 
mounted on the worm shaft. The driving 
worm shall be of malleable iron meshing with 
a cast gear segment. A cable drum shall be 
mounted on the same shaft with the gear seg- 
ment. The entire operator station shall be 
substantially constructed and supported by a 
heavy frame equipped with suitable brackets 
for attachment to the building. 

3. TRANSMISSION OF POWER—Power 
shall be transmitted to the horizontal shaft by 
a steel cable traveling over a drum on the hori- 
zontal shaft and a drum at the operator power 
station. The cable shall be rigidly attached to 
each drum, and it shall be provided with a 
turnbuckle to keep it taut. Where necessary 
idler pulleys shall be provided for changing 
the direction of the transmission cables. 

4. HORIZONTAL SHAFTING — Power 
shall be transmitted to the sash by a horizontal 
shaft and properly proportioned lever arms. 
The horizontal shaft shall be a substantial 
wrought iron pipe, having rigid couplings secure- 
ly locking the individual lengths together. 

5. LEVER ARMS—Each ventilator shall 
be connected to the horizontal shaft with a 
suitably curved lever arm and a connecting 
rod of not less than 14” diameter. 

6. STRUCTURAL SUPPORTS — Where 
necessary, suitable structural work for the sup- 
port of the operators shall be provided by other 
contractors. 

7. ERECTION—tThe operators shall be 
erected by the manufacturer, or other approved 
erector, before any glazing is started. All ven- 
tilators must be adjusted and tried, to see that 
they open freely and close tightly, before at- 
taching the lever arms. The operating devices 
shall be left in complete working order. 

8. PAINTING—AIl exposed parts shall be 
given a shop coat of steel protective paint at the 
factory. After erection they shall be painted by 
the painting contractor as specified separately. 

*Specify Type E for single lines of ventilators as 


shown on page 10, or Type EE for several horizontal 


lines of ventilators, as shown on page 11. 
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TYPE F; also TYPE FM 
With Changes Below 


1. GENERAL—AII pivoted steel sash ven- 
tilators where indicated on architecutral draw- 
ings shall be equipped with Truscon Torsion- 
Tension Operators, Type *, manufactured by 
the Truscon Steel Co., Youngstown, Ohio. 


2. OPERATOR POWER**—The operator 
power shall consist of a machine cut worm and 
gear contained in a strong oil tight case. The 
worm and worm shaft shall be machined from 
one solid piece of steel and shall be provided 
with ball-thrust bearings. A galvanized hand 
chain extending to within reach from the floor 
shall be provided by the manufacturer. 


3. TENSION RODS—A parallel line of 
tension rods moving in opposite directions shall 
be connected by a roller chain at one end 
over a driving sprocket in the operator power, 
and by a link chain over an idler pulley at the 
opposite end. Tension rods shall be provided 
with strong steel couplings and turnbuckles. 


4. HORIZONTAL SHAFTING—The hori- 
zontal shaft shall consist of a substantial 
wrought iron pipe with rigid couplings and 
proper supporting brackets. Drums of not less 
than 9” diameter shall be mounted on the 
horizontal shaft at not more than thirty foot 
intervals and shall be connected by steel cables 
to the parallel tension rods. Suitable grooved 
pulleys shall be provided for changing the 
direction of the connecting cables. 

5. LEVER ARMS—Each ventilator shall 
be connected to the horizontal shaft by a suit- 
ably curved lever arm and a connecting rod 
of not less than 14” diameter. 


6. STRUCTURAL SUPPORTS — Where 
necessary, suitable structural work for the sup- 
port of the operators shall be provided by other 
contractors. 


7. ERECTION—The operators shall be 
erected by the manufacturer, or other approved 
erector, before any glazing is started. All venti- 
lators must be adjusted and tried, to see that 
they open freely and close tightly, before at- 
taching the lever arms. The operating devices 
shall be left in complete working order. © 

8. PAINTING—AIll exposed parts shall be 
given a shop coat of steel protective paint at the 
factory. After erection they shall be painted by 
the painting contractor, as specified separately. © 

“Specify Type F for hand chain drive, and Type 

M for motor drive. 


**For Type FM omit paragraph 2 from above 
specifications and add paragraphs 4, 5,6 and7 from 
specifications for Type GM, page 44. 
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| Data Required for Ordering Truscon Torsion Operators 









Where latticed or 
built up Columns 
occur We must hove 
structural detois 
showing the exact 
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NOTE—We must be supplied with a complete set of architectural and structural 
/ drawings together with any other drawings having any relation to the operated sash. 
| In addition to the above details and dimensions these drawings must show the following: 
| 
| 
i] 





1. Detailed cross section through building. 5. Location of all sash mullions. 





2. Elevations of sash to be operated with 6. Details of trusses and diagonal braces 
length of each operated run indicated. parallel with the face of sash. 

3. Location of all operator powers. 7. Details of crane girders and clearances. 

4. Location, details and dimensions of all 8. Details and location of all downspouts, 





i columns and trusses. steampipes or other obstructions. 


18 














TRUSCON TENSION OPERATORS 
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Page Dairy Co., Whitehouse, Ohio, Truscon Continuous Sash and Type G Truscon Tension Operators in Monitor 








International Motor Co., Allentown, Pa. The Austin Company, Industrial Engineers and. Builders. Top Hung Truscon 
Continuous Sash in Sawtooth Monitors, Controlled with Type.G Truscon Tension Operators 





Pittsburg Transformer Co., Pittsburg, Pa. Truscon Continuous Sash and Type G Truscon Tension Operators 
The Austin Company, Industrial Engineers and Builders 
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TRUSCON:. TENSION OPERATORS 








Canadian Libbey-Owens Sheet Glass Co., Hamilton, Ont. Note the straight true lines of Top Hung Truscon Continuous 
Sash which are controlled with Type G Truscon Tension Operators 





Canadian Libbey-Owens Sheet Glass Co., Hamilton, Ont. The DeVore Company, Industrial Engineers and Architects 
Cool air is admitted through the pivoted Truscon Steel Sash in the sidewalls and the heated air escapes through 
the wide openings of the several rows of Top Hung Truscon Continuous Sash in the Monitor 
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Truscon Tension Operators 


For Continuous Sash—In general Truscon 
Continuous Sash should be equipped with Trus- 
con Tension Operators. Torsion Operators are 
not recommended, and should never be used 
for runs of continuous sash over 20 feet long 
nor over 4 feet high. 

Truscon Tension Operators employ a system 
of tension rods or a shaft, moving horizontally. 
They exert a direct pull, which is in turn con- 

verted into a lifting force, applied to the sash 
by means of lever or lifting arms. 

The weight of Truscon Continuous Sash to 
be lifted constantly increases with the opening 
of the sash. The Operator must, therefore, exert 
a‘constantly increasing force without any addi- 
tional pull on the hand chain. Truscon Tension 
Operators meet this requirement completely 
through the design of the lever or lifting arms. 

Truscon Tension Operators are furnished in 
various types and sizes to meet the different re- 
quirements arising from lengths of runs, heights 
of sash, and the structural design of buildings. 


No Counterweights Needed—The use of 
counterweights for long runs has been obviated 
in the design of Truscon Tension Operators, so 
that they readily take care of the loads put 


Various Types — Truscon Tension Oper- 
ators for use with Continuous Sash include 
Types G, H and J for hand power drive, Types 
GM, GMH, HM and JM for motor drive, and 
Types KM and KMH (both motor driven) for 
several rows of Continuous Sash. __ Brief de- 
scriptions follow and complete details of each 
are given on later pages. 


Type G Truscon Tension Operators employ 
two parallel tension rods, connected at the 
ends by chains, forming a continuous trans- 
mission line. Swinging lever arms are used 
to transmit lifting motion to the continuous 
sash. This operator is highly satisfactory for 
all continuous sash where structural steel mem- 
bers do not interfere with the tension rods. 
It is very economical for runs of 100. to 200 feet, 
but can be used satisfactorily for shorter runs. 


Type H Truscon Tension Operators em- 


. ploy a horizontal shaft, moving over roller sup- 


upon them. The expense of counterweights is . 


very great if proper safety is secured. Many 
states require that counterweights be enclosed 
in shaftways extending to the floor. No coun- 
terweights are used or needed with Truscon 
Tension Operators. 





The Top Hung 
Truscon Continuous Sash are opened wide and held 
securely with Type G Truscon Tension Operators 


Youngstown Pressed Steel Co., Warren, O. 
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ports to which the sash are attached by toggle 
lever arms. These levers give a great mechan- 
ical advantage in the opening of very high sash. 
For runs under 100 feet in length Type H shares 
honors about equally with Type G, but it has 
a great advantage over all other operators in 
that it can generally be supported by the sill 
member of the sash, without any additional 
structural supports. Furthermore, Type H oper- 
ators can be used where steel work would inter- 
fere with the tension rods of Type G. 


Type J is similar to Type H, but is used 
on longer runs and has a tension rod return 
to assist the horizontal shaft in closing the sash. 
It is used to good advantage where structural 
steel work interferes with the tension rods of 
Type G, and can readily operate the same 
length of runs. 


Types GM, HM and JM are the same as 
Types G, H and J, respectively, except that 
they are equipped with electric motor drive. 


Type GMH is a heavier size of Type GM. 


Types KM and KMH are used to operate 
as one unit several horizontal rows of Con- 
tinuous Sash one above the other. Such in- 
stallations frequently occur in power houses, 
glass factories and other buildings requiring 
a large amount of ventilation in the side walls. 


Structural Supports—Under the detailed 
description of each type, the structural mem- 
bers required for the support of powers, idlers 
and lever arms are shown. We do not furnish 
any structural supports for any part of Trus- 
con Operators. Where such supports are re- 
quired they must be furnished by others. 


g TRUSCON TENSION OPERATORS 





Type G—Truscon Tension Operator 


PATENTED 





Ahove—Type G Operator Power. Below—Type G Operator Idler 


MAXIMUM LENGTHS OF OPERATED RUNS FOR TYPE G 





























: Maximum lengths of runs for Sash in vertical and Maximum 
a inclined positions when closed ; Sash Opening 
Sash | Vertical Seon Ae | 15” 20° Bs 25° 307 a58 Degrees Inches 
3/-0" 200-0" | 2007-0" | 200’-0” | 200’-0" | 200’-0” | 200’-0” | 194’-0” | 190’-0" 45° 28" 
alo” | 200’-0" | 200/-0" | 196’-0" | 185’-0" | 178’-0" | 171’-0" | 166’-0" | 163’-0" 45° 37° 
: 5/-0" 200’-0" | 187’-0” | 168’-0" | 157’-0" | 148’-0" | 141’-0" | 137’-0" | 133'-0" Sapte A cate 
6.0" 187’-0" | 167'-0" | 152/-0" | 140/-0" | 131-0” | 124’-0" | 119’-0" | 114’-0"| 35° | aa” 























a opEN 


TO TO OPEN 





Type G Lever Arms are used in pairs, equalizing the pull on the Upper and Lower Tension Rods 


29 




















TRUSCON STEEL COMPANY 


Type G—Truscon Tension Operator 


Type G operators are used for the control of 
top and bottom hung Truscon Continuous Sash 
in lengths of runs shown on preceding page. 

Operator Power Station—An endless gal- 
vanized hand chain is used to rotate the worm 
shaft in the operator power. The worm and 
its shaft are both machined from one solid 
piece of steel and the shaft is fitted with ball 
thrust bearings to take up all end thrust. 


The worm perfectly meshes with a machine 
cut gear connected to a driving sprocket for 
the tension line. The worm and gear are in an 
oil tight case and receive a constant oil-bath. 

Tension Rods—The two parallel lines of 
¥" diameter steel rods are connected at op- 
posite ends by a roller chain over a sprocket and 
by a heavy chain over an idler. The tension 
rods exert a direct pull on the sash lever arms. 

Sash Lever Arms—Swinging lever arms are 
arranged in pairs and are supported by 4” 
channel brackets. Each swinging arm is a 
double lever, the two parts being pivoted from 
separate centers and connected at their ex- 
tremities. “This type of arm has proven itself 
highly satisfactory in many years of service. 

The lever arms operate in pairs, one swinging 
to the right and the other to the left. By at- 





Ina carefully conducted test a Type G Power lifted a weight 
of 3504 Ibs. with a Hand Chain Pull of only 52 Ibs. 
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taching one arm of each pair to the upper ten- 
sion rod and the other to the lower, the strain 
on both rods is equalized. 


Travel of Tension Rods—As the sash are 
opened, the horizontal tension rods travel in- 
ward and outward as well as lengthwise. This 
requires a space of 2’-214” free from intervening 
structural members. Where such clearance is 
not available, we recommend Types H or J 
operators in which the tension rods or shaft 
remain at a fixed distance from the uprights 
and travel lengthwise only. 


Spacing of Lever Arms and Supports— 
Each pair of lifting arms is supported by a 4” 
channel 3’-0” in length, bolted directly to the 
faces of columns, trusses or similar members. 
We furnish the 4” channels but do not furnish 
any other steel work. Pairs of lifting arms 
cannot be spaced more than 14’-0” on centers; 
where greater truss spacing occurs, interme- 
diate supports must be provided for the arms. 
The center of the end pairs of lifting arms must 
be located within 7’-0” from the end of the swing- 
ing sash and an upright support must be pro- 
vided at this point. No supports are furnished 
with the operator. 


Support of Powers and Idlers—Operator 
powers and idlers can be attached to endwalls 
by bolting through. Where walls do not occur 
at the ends of the operated runs, suitable 
structural members must be provided by the 
customer or steel contractor. The supporting 
wall or steel work must be capable of with- 
standing the pull from the tension line. This 
will not exceed 3000 Ibs. for types G and GM. 
The exact tension pull can be readily calculated 
by multiplying the length of the operated run 
by the maximum pull per lineal foot of glazed 
sash as given in the following table: 


MAXIMUM TENSION PULL IN POUNDS PER 
LINEAL FOOT OF SASH 





Sash vertical or inclined when closed. 


Vert.| 5° | 10° | 15° | 20° | 25° | 30° 





Sash 35° 











3’-0” 





11.3112. 2613.11 13,8614.5015.0415.4515.76 





| 
4’-0” 13.2014.3015.2916.17 16.9217.55 18 .02)18.39 





5/-0” 15.0016.5017.8719.1220.2121.1521.9322.54 














22.9324 2525.38 


Example—Height of sash 5’-0". Sash set at an angle 
of 30° in closed position. Length of run 120’-0”. Ten- 
sion pull at each end = 120 x 21.93 = 2631.6 lbs. 


6’-0" 16.06/18 .00119.80121.45 26.31 





For structural details and punching see page 24. 
For specifications see page 43. 
For data required for ordering see page 46. 
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Structural Details & Punching—Types G, GM & GMH 
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Type H—Truscon Tension Operator 


For the control of Truscon Continuous Sash 
in runs up to 100’-0”, Type H operator is un- 
excelled. The construction would easily permit 
the control of greater lengths, but difficulty 
would be encountered in closing. For lengths 
greater than 100’-0” and up to the limits given 
for Type G, we have Type J described sepa- 
rately in which a line of tension rod is used to 
assist the horizontal shaft in closing. 


Construction of Operator Power—The 
power is similar in operation to that of Type G. 
A vertical hand chain propels a machine cut 
steel worm meshing with a worm gear. The 
gear threads are cut on an automatic hobbing 
machine to insure perfect meshing. The worm 
and shaft are machined from one solid piece 


MAXIMUM LENGTHS OF OPERATED RUNS 




















Height of Spaecipe Maximum Sash Opening 
Sash Runs Degrees Inches 
3’-0”" 100’-0” 45° oe 28” 
4’-0" 100’-0” 45° 37" 
5-0” 100’-0” 40° 41” 
6’-0”" | 100’-0” 35° 42” 











Sash may be vertical or inclined up to 35°. 





Type H Operator Power. 


Note the Positive Roller Chain Drive 
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‘for the transmission line. 


of steel, and the shaft is provided with ball 
thrust bearings. The worm and gear are en- 
closed in a dustproof and oil-tight case, so that 
they receive a constant oil bath. 


Roller Chain Drive—The operator power is 
connected to a horizontal shaft by a heavy 
roller sprocket chain. The ends of the chain 
are attached to the horizontal shaft, at the 
right and left of the power. The chain passes 
over two idler sprockets, and around under the 
driving sprocket in the operator power station. 
With this arrangement power for opening and 
closing is transmitted to the horizontal shaft 
by a direct pull. There is no lost motion as 
where a rack and pinion are used. 


Horizontal Tension Shaft—The horizon- 
tal shaft carrying the lever arms consists of 
a wrought iron pipe 1546” in outside diameter. 
It moves lengthwise only, over rollers on rigid 
supports. A space of only 16” to 24” from the 
outside face of the sash sill angle is required 
This small amount 
of clearance is often of advantage where struc- 
tural members would otherwise interfere. 


Toggle Lever Arms—The lever arms of this 
operator exert a great outward pressure against 
the sash—the pressure increasing as the levers 
straighten out perpendicularly to the sash. 
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Continue Spaces @ 8*o" 














WYglength of Ren: 





sg Length of Fura. 


Lf of Power Staton. 


Spacing of Lever Arms, Type H 


This is the exact result desired, since the weight 
to be lifted constantly increases with the open- 
ing of the sash. 


As will be seen from the illustrations, each 
lever consists of two parts. One of these, the 
push arm, is connected to the sill member 
of the sash and to the movable shaft with 
universal pivot attachments. The other is 
a toggle arm connecting the center of the push 
arm with the fixed bracket supporting the 
shaft rollers. Toggle lever arms are spaced 
about eight feet apart for the entire length of 
the operated sash. 


Extra Supports Seldom Required—The 
great advantage of the use of Type H operators 
is that extra steel work is seldom required for 
the support of the horizontal shaft or lever 


arms. This is an important item in the total 
completed cost of an installation. Additional 
structural members are required only where 
there is no sill angle under the sash as where 
a line of top hung continuous sash overlaps a 
lower row of fixed or bottom hung sash. Ad- 
ditional members must also be furnished at 
times for the support of the horizontal shaft 
when special conditions necessitate placing 
the shaft at a greater distance than usual from 
the face of the sill angle. Where such supports 
are required they must be furnished by others. 


The horizontal shaft runs over rollers at 
about eight foot intervals. These rollers and 
the lever arms are, in general, supported di- 
rectly by rigid brackets and braces attached 
to sill angle under sash as shown on next page. 





Lever Arm Type H Truscon Tension Operator 
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SUPPORTING BRACKET: 





Roller Support for Horizontal Tension Rod with Supporting Bracket and Tension Brace 


Ordinarily, suitable support for the operator 
is provided by a sill angle 4” x 4”x %&»" (or 4’x 
3”x%6" with the 4” leg horizontal) if this angle 
itself is properly supported. The 4” horizon- 
tal leg insures ample space to rigidly attach 
the supporting brackets and braces. 


Location of Power Station—The operator’ 


power should be located at about one-fourth 
the length of the run from the right hand end 





as viewed from the inside. In this manner ap- 
proximately three-fourths of the horizontal 
shaft is in tension and one-fourth in compres- 
sion in the opening of the sash. The operator 
power station should be attached to a column 
or truss nearest to this quarter point. 


For structural details see page 28. 
For specifications see page 43. 
For data required for ordering see page 46. 


Type H Truscon Tension Operators in Batch Gallery, Canadian Libbey-Owens Sheet Glass Co., Hamilton, Ont. 
The De Vore Co., Industrial Engineers and Architects 
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Structural Details—Types H, HM, J and JM Operators 














Details showing Supporting Bracket 
attached to Oi! ys 


SS a iS a coh i ee eae anes i 








Cari 


oe Varies /6 “to 24" Deta/l of Roller Bracket. 
aad Can be more (f HECESSATY., é 


VERTICAL SECTION When this dimension 1s more 


Details showing Supporting Bracket PNET PE ORY PIRI Me: 
attached to Vertical ember. 













Power for Types J and JM may be placed 
anywhere belween These Trap ge 











Lrevation showing Idler yor Types Land JM. 
emphying bg Mel Re Return. 









ea od CURE DE Seal EE ae 


Power. : 
Minmum #6" ie Minimum $6" 
Maximum 6*6° Maximum 6-6" 


Ig Length of Run, Types hand HM, — a: J Length of Run: 
_ HORIZONTAL SECTION x 
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Continue spaces @ 8°0-~ 











Power Types Hand Wt, 
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Type J—Truscon Tension Operator 


Tension Closing Rods—Type J operator 
is an adaptation of Type H for the operation 
of longer runs of continuous sash. It employs 
the same system of toggle lever arms attached 
to a horizontal shaft moving over roller sup- 
ports, but the ends of the heavy roller driving 
chain, instead of being attached directly to the 
horizontal shaft as in Type H, are connected 
to a lower tension line. ‘An idler and chain 
with turnbuckle is used at each end of a run to 
join the horizontal shaft with the tension line. 


By this arrangement the horizontal shaft is 
in tension throughout its entire length and 
is equally effective in both opening and closing. 
With this operator the same length of runs can 
be controlled as for Type G, making the choice 
between these two types dependent only on 
the structural details of the building. 


As in Type H, the horizontal shaft requires 
a distance of only 16” to 24” from the face of the 


sash sill angle. Also as in Type H, the horizon- 
tal shaft and lever arms can generally be sup- 
ported directly from the sill angle, obviating 
the necessity of additional uprights or struts, 
except for special conditions. 


Idler Supports—Substantial supports must 
be provided at the ends of each run, for the 
attachment of the idlers. The supports may be 
either end walls or structural members, but in 
any case must be capable of withstanding the 
tension pull. The exact tension pull at each end 
can be figured the same as for Type G, page 23. 

Operator Power Station at Any Column 
—Another advantage of this operator is that 
the power station can be located at any in- 
termediate column or truss within the entire 
length of the run. 

For structural details see page 28. 


For specifications see page 43. 
For data required for ordering see page 46. 


MAXIMUM LENGTHS OF OPERATED RUNS FOR TYPE J 





























Height Maximum lengths of runs for Sash, vertical or inclined when closed | Maximum Sash Opening 
ofSash Vertical, 5° 40% | 18° 20° 25° 30° 35° | Degrees | Inches 
3’-0" = 200’-0” | 200’-0" 200’-0” | 200’-0” ~200’-0" 200’-0” | 194’-0” : 190’-0” | : 45° ee ee 
4/0" 200’-0” 200’-0" 196’-0” "185'-0" 178’-0” | 171’-0” “166’-0" | 163’-0" | eee 
5/-0" 200’-0” 187-0" " 168'-0" 157'-0" “148/-0" | 141/-0" 137’-0” | 133’-0" he 40° | 4i" 
6’-0" 187’-0" 167’-0” | 152’-0” | 140’-0” 131'-0" "1247-0" “119/-0" -114’-0" | 35° oo 



































TO OPEN 


TO OPEN 


Type J Operators are equipped with Tension Rod Return 
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Miller Safe and Lock Co., Baltimore, Md. Top Hung Truscon Continuous Sash equipped with 
Type G Truscon Tension Operators 





BROT i oa . + she Sma 0 | 


ie 





Furnace Room, Canadian Libbey-Owens Sheet Glass Co., Hamilton, Ont. The De Vore Company, Industrial Engineers 
and Architects. Automatic Combined control of Bottom Hung and Top Hung Truscon Continuous Sash with Type GM 
Motor Driven Truscon Tension Operators. Note the wide vertical opening obtained with Bottom Hung Sash. 
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Motor Driven Truscon Tension Operators 


Speed and Ease in Operation—Speed in 
the removal of smoke, fumes and gases is essen- 
tial in forge shops, glass factories, chemical 
plants, etc. In addition, foundries and similar 
buildings require the quick closing of the win- 
dows after the removal of the gases, in order to 
shut out cold air and maintain an even tem- 
perature for producing products of best quality. 
Truscon Continuous Sash equipped with Motor 
Driven Truscon Tension Operators accomplish 
this result speedily and without effort. Motor 
operation also makes it easy to control sash high 
up in monitors, above crane runways and in 
other inaccessible places. 


By the simple turning of a switch the win- 
dows can be immediately opened or closed, or 
stopped part way open. The controlling 
switches for a number of runs may all be lo- 
cated at one convenient point, requiring but a 
few seconds to operate all the windows in a 
large building. 

Types of Motor Driven Operators—Each 
of the hand chain Truscon Tension Operators, 
Types G, H and J, can be equipped for motor 
control, becoming Types GM, HM and JM. 
In addition, we furnish Type GMH for the 
operation of long single lines and Types KM and 


TJrricaL WiRING DIAGRAM FOR THREE Puase Motor, 
OPERATING A SINGLE LINE OF TRUSCON CONTINUOUS SASH 








i 


| 

| 
I Automate Limit, Switch 
Attached to Operator Case. 
Furnished by\\T.. Co. 


) Voltage 
Phase 
S Geles 


Jest out direction of rotation of motor 
before attaching driving chain, 
reversing AED if necessary. 


Dovtle Pole, Dovile throw, 
Operating switch required. 
Use Anife switch or 

GE. 179532 snap switch 
Not furnished by T.S.C, 


Service /ine (Fused). Advise vs -{ 


No wire, Conduit, or fittings 
Jurnished by 7. §.Co. nor are any 
£lectrica/ connections made by 
our Evectors,when installing 
Sash Vy qperators. 
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KMuH for the operation of several rows of con- 
tinuous sash, one above the other. The de- 
tailed description and application for each type 
are given separately on later pages. 


Automatic Limit Switches—One of the 
most distinctive features of Truscon Motor 
Driven Operators is the limit switch which au- 
tomatically takes charge of shutting off the 
current when the sash reach the full open and 
closed positions. The switch is entirely en- 
closed in a dust-tight case mounted on the side 
of the power station. The mechanism is 
geared to the shaft carrying the worm gear and 
driving sprocket of Types GM and GMH, and 
to the shaft of one of the sprocket wheels in 
Types HM and JM. Thus it does not depend 
upon the tripping action of clamps which might 
become loosened. The limit switch is readily 
adjusted to the maximum or any desired open- 
ing of the sash, but once adjusted it needs no 
further attention. The use of this limit switch 
makes Motor Driven Truscon Tension Oper- 
ators absolutely reliable and fool-proof. 


Ball Bearing Motors—Each motor is of the 
fully enclosed dustproof type and has the arma- 
ture shaft mounted on ball bearings to insure 
positive starting. With motors having plain 
bearings, the film of oil in the bearing sometimes 
dries and sticks after a period of idleness and 
causes trouble in starting. This cannot hap- 
pen with ball bearing motors which start easily 
under all conditions. 


Our operator motors are especially wound for 
high starting torque, so that the motor exerts 
its greatest power at the beginning of the 
operation. This is of added advantage in cold 
weather when the windows may be frost bound. 


Alternating Current Desirable — Motors 
for multiphase alternating current of any stand- 
ard voltage and frequency are furnished. 
Where single phase or direct current only is 
available a motor-generator for conversion must 
be furnished by the customer. (Consult us for 
further information.) When ordering motor 
driven operators be sure to advise us the volt- 
age, number of cycles and phase of the avail- 
able current. 


Electrical Fittings Not Furnished — We 
furnish motors and limit switches but do not 
furnish any other switches except for the com- 
bined control of Bottom and Top Hung Trus- 
con Continuous Sash as described on page 33. 


No wire, conduit nor other electrical fittings 
are furnished or installed by us. All connec- 
tions'can be readily made by any electrician with 
the aid of a wiring diagram which we supply. 


MOTOR DRIVEN TRUSCON TENSION OPERATORS 





The Combined Motor Operation of Bottom Hung and 
Top Hung Truscon Continuous Sash 





Sash. Two switches are attached to the upper operator and one to the lower operator. These may be omitted and 


One of three Automatic Switches used in the combined motor operation of Bottom Hung and Top Hung Truscon Continuous 
individual limit switches used on each power. See page 33. 


* 


i : . bane ae ‘ 
Wide Vertical Flues over the Furnaces are secured by the use of Bottom Hung Truscon Continuous Sash electrically operated 


in combination with Top Hung Truscon Continuous Sash. Canadian Libbey-Owens Sheet Glass Co., 
Hamilton, Ont. The De Vore Co., Industrial Engineers and Architects. 
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The Combined Motor Operation of Bottom Hung and 
Top Hung Truscon Continuous Sash 


Bottom Hung Truscon Continuous Sash— 
Truscon Continuous Sash can be supported at 
the bottom as shown on pages 32 and 34, giving 
the greatest obtainable outlet for heated air, 
smoke and gases. Bottom Hung Sash are 
especially efficient when placed in an inclined 
position as the sash opening then forms a con- 
tinuous vertical flue for ventilating. 

Bottom Hung Sash can be used alone by 
providing special weathering at the top, but is 
of greatest service when used in combination 
with an upper line of Top Hung Truscon Con- 
tinuous Sash. In fair weather the Bottom 
Hung sash can be used, while in stormy weather 
the Top Hung Sash can be opened independ- 
ently. With both lines closed the upper sash 
overlaps the lower making a weathertight joint. 

Combined Control in Fair Weather—In 
using this combination of Bottom Hung and 
Top Hung Sash, mechanical operation is im- 
portant because of the movements required. 
With the sash in the closed position (1) the 





a “2 +4 
BOTH SASH UPPER SASH LOWER SASH UPPER SASH 
CLOSED. OPENS SLIGHTLY. OPENS FULLY. CLOSES. 


upper sash must move out a short distance 
(2) to secure clearance for the opening of the 
lower sash. The lower sash should then move 
out to its full open position (3).- Finally the 
upper sash must return to its normal closed 
position (4) so that the full opening of the 
lower sash is obtained. 

This entire operation is cared for automa- 
tically by an ingenious arrangement of auto- 
matic switches in conjunction with Motor 
Driven Truscon Tension Operators. With the 
power turned on, it is only necessary to turn 
a single hand switch, as the automatic switches 
take charge of all the separate operations. 


As shown in the illustration at the right, a set 
of three double-pole snap switches is furnished 
for the operation of each combined run of Bot- 
tom Hung and Top Hung Sash. These are 
mounted upon a special base which also serves 
as a junction box for the wiring. By turning the 
center or power switch so that the word “Low- 
er’ appears on the indicator at the top, the 
current is turned on for the combined opera- 
tion. The right hand switch is then turned to 
“Open” and the entire seriés of operations de- 
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scribed above takes place automatically. Also 
the sash can be stopped at any point in either 
opening or closing by turning the switch to the 
“Off’’ position. 

Top Sash for Stormy Weather—In stormy 
weather the Bottom Hung Sash can be left 
closed and the Top Hung Sash can be opened 
independently, thus providing the full amount 
of ventilation regularly obtained by a. single 
line of Top Hung Truscon Continuous Sash. 

By turning the center power switch so that 
the word ‘‘Upper’’ appears on the indicator at 
the top and by then turning the left hand switch 
to ‘Open,’ the upper line of sash moves out 
to its full open position and automatically stops. 


Equipment For Combined Control—The 
Top Hung and Bottom Hung Sash each require 
a separate line of operators. Type GM, HM or 
JM may be used. Each is the same as for a 
single line except for the limit switches. A set 
of three switches, shown on Page 32, secures 
the operation shown in the diagram at the left. 
A similar operation can be obtained at less cost 
by using the individual limit switches on each 
power instead of the three automatic switches. 
The only difference is that the upper sash moves 
out to the full open position instead of part 
way as in (2). 

Entirely Foolproof—The arrangement of 
snap switches makes the combined operation 
of Bottom Hung and Top Hung sash entirely 
foolproof. Power cannot be turned into both 
the upper and lower lines at the same time,— 
one or the other of the two outside switches of 
each set is always dead. There is thus no pos- 
sibility of damaging the apparatus by turning 
the wrong switch. 





This Set of Three Snap Switches completely controls each 
Combined Run 


MOTOR DRIVEN TRUSCON TENSION OPERATORS 


Combined Operation of Bottom and Top Hung Sash 


— —E + . [Ss 
oe FAIR WEATHER — 

Upper sash closed 

Lower sash Qoer. 


| Nore :- 


( support Jor Lifts 
Sr are "ike 9 con. 
4 7S.€ No other strvctura/ 
Stee furnished by I'S. Co. 


Jace o Monitor and sawtooth 
Construction. 


“Seat vs Litreme position 
/ J : OF Rods 


NSISINIX 


— STORMY WEATHER — 


Upper sash open. 
lower Sash Cased 
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Type GM—Motor Driven Truscon Tension Operator 


Type GM is similar to Type G, except that 
a motor takes the place of the hand chain drive. 

Lever Arms and Operator Power—The 
same system of lever arms and tension rods is 
used as in Type G. The‘operator power is 
also similar except a vertical base for the sup- 
port of the motor is cast as a unit with the 
power case. The worm and gear are immersed 
in oil in a dustproof, oiltight case. The worm 
and its shaft are machined from one piece of 
steel, and have ball thrust bearings. 


Enclosed Motor and Limit Switch—A 
ball bearing dustproof motor operating on 
multiphase, alternating current is furnished 
with each operator. Each motor is especially 
wound for high starting torque. A silent chain 
driving belt connects the motor and worm shaft. 

The limit switch described on page 31 is 
furnished for a single run of sash; automatic 
or individual switches described on page 33 are 


furnished for the combined control of bottom 
and Top Hung Sash. All switches are entirely 
enclosed, troubleproof and positive. 


Complete Wiring Diagram Furnished— 

We furnish a complete wiring diagram, with 
the aid of which any electrician can make all 
connections. We neither furnish nor install any 
wire, conduit or other electrical fittings. We do 
not supply snap switches except for the com- 
bined operation of Top Hung and Bottom Hung 
Continuous Sash, see page 33. 


Structural Supports—tThe lever arms re- 
quire upright members at not more than 14’ 
0” centers as in Type G. Endwalls or struc- 
tural supports for the power and idler must be 
capable of withstanding the total tension pull. 
See page 23 for method of calculation. 


For structural details and punching see page 24. 
For specifications see page 44. 
For data required for ordering see page 46. 


MAXIMUM LENGTHS OF OPERATED RUNS FOR TYPE GM 









































Height : Maximum lengths of runs for Sash, vertical or inclined when closed | Maximum Sash Opening 
eae | Vertical ae 10° ie 15° 20° | 25° 30° | 35° Degrees Inches 
3’-0” | 200’-0” | 200’-0” | 200’-0” | 200’-0” | 200’-0” | 200’-0” | 194’-0” Fccueen 45° | 28” 
4’-0” | 200’-0" | 200’-0" | 196’-0" | 185’-0" | 178-0” | 171’-0" | 166’-0" | 163’-0" 4508 Seger 
5/-0" | 200’-0” | 187’-0" | 168/-0"  157’-0" 148’-0" Be “137'-0" | 133/-0" 40° | ee 
6/0" __187’-0" | 167-0" | 152’-0" | 140’-0” | 131’-0" | 124’-0" | 119-0" | 114’-0” geo 42" 

















rn LIMIT. 
% SWITCH 


Type GM Operator Power. 





Lever Arms are the same for Types G, GM and GMH 


MOTOR DRIVEN TRUSCON TENSION OPERATORS 
Sn a ang ne 


Type GMH—Motor Driven Truscon Tension Operator 


Type GMH Truscon Tension Operators are are cut from one piece of steel, and the worm 
of heavier construction than Type GM and are shaft is mounted on radio thrust bearings to 
used for longer runs as shown in the table be- take up the back thrust from the worm. 
low. The limit of any operated run is set at Lever Arms—The swinging lever arms are 
300 feet, as greater lengths are not consistent the same as for Types G and GM, but 3” ten- 
with good ventilation, although this operator gion rods are used instead of 16". A clearance 
could in many cases handle longer lines. space of 2’-214" is required for the tension rods, 

Operator Power—The Operator power itself and structural supports must occur at not more 
is made larger and heavier than that of Type than 14’-0” centers for the attachment of the 
GM. The phosphor bronze worm gear is 16 levers. Uprights must also be placed within 
inches in diameter, providing a very high gear 7’-0” from each end of the swinging sash to sup- 
ratio with the worm. The worm and its shaft port the end pairs of lever arms. 


MAXIMUM LENGTHS OF OPERATED RUNS FOR TYPE GMH 



























































Height | Maximum lengths of runs for Sash, vertical or inclined when closed | Maximum Sash Opening 
Sn (wernoml 6 Se ae is | age [25° | 30° | 35° | Degrees | Inches 
3’-0" 300’-0” | 300’-0" | 300-0" /-300'-0" | 300/-0" | 300’-0" 300’-0" | 300'-0" | 45° 28" 
4’-0" 300’-0” | 300/-0" 300'-0" 300/-0” 3007-0" | 300’-0” | 300’-0" | 297-0" 45° iS <b 
5/-0" 300’-0” “300/-0” 300’-0" 287-0" 271'-0" 260’-0" | 252’-0" | 244’-0" | 40° 41" 
6'-0" 300’-0” | 300’-0” 287’-0" -265'-0" 247'-0" | 232/-0" | 220'-0” | 212'-0" | So" 42” 
Outs acc ee ee ND (ae 





Above—Type GMH Operator Power Station. At Right—Opposite Side of 
Power Station showing attachment of Automatic Limit Switch 
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Ball Bearing Enclosed Motor—Motors of 


one to three horsepower are furnished, the size: 


depending upon the length and height of the 
operated sash. As in all other Truscon Motor 
Driven Operators, the motor for this type is ball 
bearing, and is fully enclosed. It operates on 
multiphase alternating current and is especially 
wound for high starting torque. The motor is 
connected to the shaft of the worm by a heavy 
silent chain driving belt. 

Automatic Limit Switch—An automatic 
limit switch is directly connected to the shaft of 
the worm gear. The operation of this switch 
is fully described on page 31. It automatically 
cuts off the current when the sash reach the 
fully open or the tightly closed position. The 
limit switch is positive, reliable and durable. 

Material Included with Operator—As in 
the case of all motor driven operators, we fur- 
nish the mechanism complete including motor 
and limit switch. We neither furnish nor in- 
stall snap switches, wire, conduit or other elec- 
trical fittings, but we supply complete wiring 
and erection diagrams. 


End Supports for Type GMH—Care must 


be used to see that end walls or structural sup- 
ports at the ends of the runs are capable of with- 
standing the tension pull developed under full 
load. For Type GMH the maximum tension 
pull will not exceed 5700 pounds. The exact 
amount of tension pull at each end can be 
readily computed by multiplying the length of 
run in lineal feet by the tension pull per foot 
found from the following table: 


MAXIMUM TENSION PULL IN POUNDS PER 
LINEAL FOOT OF SASH 


Sash vertical or inclined when closed 
Vert.| 5° | 10° | 15° | 20° | 25° | 30° | 35° 


11.3112.2613.11 











13 .86/14.5015.0415.4515.76 





| 
13.2014.3015.2916.17 16.9217 .55/18.02/18.39 





15.0016 .5017.87 19 .12/20.21/21.15/21.93)/22 .54 























6’-0" [16.0618.0019 80/21 . 45/22 .93)24. 25/25. 38/26 .31 


Example—Height of sash 4’-0”._ Sash set at an angle 
of 15° in closed position. Length of run 250-0”. Ten- 
sion pull at each end = 250 x 16.17 = 4042.5 lbs. 


For structural details and punching see page 24. 
For specifications see page 44. 
For data required for ordering see page 46. 








In this test a Stock Type GMH Operator Power with a 2 H. P. Motor lifted 7512 pounds. 


supporting frame. 
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This load was limited only by the 


In actual use the maximum pull for Type GMH is approximately 5700 pounds 


MOTOR DRIVEN TRUSCON TENSION OPERATORS 





Type HM—Motor Driven Truscon Tension Operator 


Type HM is similar to Type H, except for 
the use of a motor in place of hand chain drive. 
This operator may be used for Continuous sash 
either in single lines or for the combined control 
of Top Hung and Bottom Hung sash. It has all 
the advantages of Type H, requiring but little 
clearance for the horizontal shaft and seldom 
requiring additional steel work for its support. 

Ball Bearing Motor — As in all motor 
driven Truscon Tension Operators a fully en- 
closed, specially wound, ball bearing motor for 
multiphase alternating current is furnished. 
The\motor is connected directly to the worm 
shaft with a silent link driving chain. 


LENGTH OF OPERATED RUNS 




















Height of | Tescee | eoemnin Saat Cpaning 
Sash Runs Degrees Inches 
3/.0" 100’-0" 45° 28” 
4/0" | 100’-0" 45° 37° 
5/-0" | 100’-0" - 40° 41" 
6’-0" | _ 100-0" geo gat 











Sash may be vertical or inclined up to 35°. 


Type HM Operator Power Station, showing Motor and Limit Switch 
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Limit Switches—An enclosed limit switch 
is furnished for a single line of sash. It is con- 
structed in the same manner as for Types GM 
and GMH, but instead of being connected to 
the shaft of the worm gear it is attached to the 
extended shaft of one of the idler sprockets of 
the driving chain. 


For the combined control of Top Hung and 
Bottom Hung Continuous Sash a set of three 
automatic switches may be used as shown on 
page 32, or individual limit switches may be at- 
tached to each power. See page 33 for com- 
plete description of this operation. 


Material Included—We furnish the oper- 
ator complete including motor and limit switch 
but neither supply nor install any wire, conduit 
or other electrical fittings. Snap switches are 
furnished only in the case of the combined 
operation of Bottom Hung and Top Hung Trus- 
con Continuous Sash. A complete wiring dia- 
gram is furnished with each motor operator, 
with the aid of which any electrician can make 
all connections. 


For structural details see page 28. 
For specifications see page 44. 
For data required for ordering see page 46. 
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Type JM—Truscon Motor Driven Tension Operator 


Type JM is similar to Type J, for the opera- 
tion of single lines of Continuous Sash over 
100’-0” in length, or for the combined control 
of Top Hung and Bottom Hung Sash, except 
that a motor takes the place of the hand chain. 
The operator power can be placed anywhere in 
the length of the run. Only 16” to 24” clear- 
ance is required for the horizontal shaft which 
can usually be supported from the sill angle. 


Motor and Limit Switches—We supply a 
fully enclosed ball bearing motor, especially 
wound for high starting torque and operating 
on multiphase alternating current. For the 
operation of single lines the same dependable 
limit switch is furnished as for Type HM. For 
the combined control of Top and Bottom Hung 


Sash a set of three automatic or individual 
limit switches are used. See page 33. 


Materials Included—We supply the opera- 
tors complete but neither furnish nor install 
any conduit, wire or other electrical fittings. 
Snap switches are supplied only for the com- 
bined control of Top Hung and Bottom Hung 
Sash. A complete wiring diagram is supplied. 


Supports For Idlers—Endwalls or struc- 
tural supports for the idler at each end, must 
be capable of withstanding the total tension 
pull. This will not exceed 3,000 pounds, but 
can be calculated as for Type G, page 23. 

For structural details see page 28. 


For specifications see page 44. 
For data required for ordering see page 46. 


MAXIMUM LENGTHS OF OPERATED RUNS FOR TYPE JM 












































Height Maximum lengths of runs for Sash, vertice or inclined when closed Maximum Sash Opening 
of Sash Vertical Bo | “10° 15° 20° 25° 30° 35° Degrees Inches 
3’-0" 2007-0" | 200’-0” | 200’-0” “2007-0” 200’-0” 2007-0" | 194’-0” | 190’-0” Pe eee eee 
= ghee a 200’-0” | 200’-0” | 196’-0” "185’-0" 178-0" 171’-0” | 166’-0” | 163’-0” 45° 37” 
5/0" | 200’-0” | 187’-0” | 168’-0” 157’-0" | 148/-0” 141’-0” | 137’-0” 133’-0" 40° 4" 
ae 6’-0" 187’-0” | 167’-0” | 152’-0” | 140’-0” 131’-0" 124’-0” | 119’-0” | 114’-0” = 350 42" 












Type JM Operator Power, showing Motor, Limit Switch, and Lower Tension Rod 
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MOTOR DRIVEN TRUSCON TENSION OPERATORS 





Types KM and KMH Truscon Motor Driven Operators 
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Types KM and KMH—Motor Driven Tension Operators 


Continuous Sash In Sidewalls—An ade- 
quate inlet for fresh air is necessary in foun- 
dries, power plants, boiler houses, furnace 
rooms of glass factories, etc., and is best ob- 
tained by large sidewall windows consisting 
of several rows of Top Hung Truscon Contin- 
uous Sash. These windows can extend to 
the floor line if desired, thus providing a sweep 
of cool air near the floor level. As the windows 
open outward no parts project into the interior 
to interfere with the placing of equipment or the 
usefulness of floor space. 

Types KM and KMH 
Operators—It would be diffi- 
cult to operate the several hori- 
zontal rows of continuous sash 
(especially the bottom run when 
near the floor) with individual 
lines of tension operators of the 
preceding types. 

Types KM and KMH Ten- 
sion Operators have been de- 
signed to take care of this speci- 
fic requirement and operate all 
the separate lines of sash in a 
number of windows as one unit. 

Area of Sash Controlled— 
A total of 1000 square feet of 
Truscon Top Hung Contin- 
uous Sash can be controlled 
with one Type KM operator. 
For large installations up to 
2500 square feet, the larger size 
Type KMH is available. 

Operator Power Station— 
The power station of Type KM 
is the same as Type GM, page 
35. The same specially wound 
ball bearing, enclosed motor, 
operating on multi-phase alter- 
nating current is supplied, and 
the operator is equipped with 
the same positive limit switch. 
A parallel tension line consisting 
of 14” diameter rods is con- 
nected to a driving chain over 
the sprocket of the power at one 
end, and to a link chain over an 
idler at the other. 

Type KMH Operators are 
heavier than Type KM, using 
the same power and _ limit 
switch as for Type GMH, and 
having tension rods 34” in dia- 
meter. The same system of 
bellcrank levers, channels, ver- 


tical shafts and push arms are The Push Arms are connected by verti- 
cal shafts, which in turn are attached 
to a horizontal channel 


used as for Type KM. 
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Bell Crank Levers—The several rows of 
sash in each window are connected together as 
shown by the vertical section. Push arms con- 
sisting of heavy angle brackets are attached 
to the sash two feet from each end and at in- 
tervals of four feet. These are connected ver- 
tically with heavy pipe shafts, and the shafts 
are all rigidly attached to a horizontal struc- 
tural member, in most cases a structural steel 
channel. The ends of the horizontal channel 
are attached at each side of the window to 
heavy bell-crank levers, which 
are connected to the upper and 
lower tension rods controlled by 
the operator power. 

Ruggedness—All parts are 
of very heavy construction to 
adequately care for the opening 
of the sash, and the weight to be 
lifted. The steel bell-crank lev- 
ers and their heavy cast bases 
have been designed with a high 
safety factor. There are no 
light parts to get out of order. 

Wiring Diagram Supplied 
—With each Operator is fur- 
nished complete wiring dia- 
grams from which any elec- 
trician can readily make all 
connections. We neither fur- 
nish nor install any wiring, 
conduit, snap switches or other 
electrical fittings. 

Size of Windows—The bell- 
crank levers are designed to 
operate a maximum of three 
rows of sash six feet high by 
twenty feet long. When the 
bell crank lever bases must be 
mounted on masonry jambs, it 
is advisable to limit the width 
of windows to sixteen feet, due 
to the strain upon the jambs. 

Structural Supports—The 
bases of the bell crank levers 
must be solidly mounted at the 
sides of the windows, usually by 
bolting to the top sash sill angles 
which are attached to the steel 
columns. Sill angles and lever 
bases can be bricked in at the 
pilasters. End supports for 
power and idler must be capable 
of withstanding the tension pull 
which is variable and will be 
given for each job. 


For specifications see page 45. 
For data for ordering see page 46, 


TRUSCON TENSION OPERATORS 








Youngstown Pressed Steel Co., Warren, O. Truscon Continuous Sash, Sidewall Sash and Operators used throughout 








Interior of Mill Building, Youngstown Pressed Steel Co., Warren, Ohio. Long lines of Truscon Continuous Sash controlled 
with Type G Truscon Tension Operators 


42 














TRUSCON STEEL COMPANY 





Specifications for Truscon Tension Operators 


TYPE G 


1. GENERAL—AIll Top (or Bottom) Hung 
Continuous Sash, where indicated on draw- 
ings, shall be equipped with Type G, Truscon 
Tension Operators manufactured by Truscon 
Steel Co., Youngstown, O., of the following 
general construction. 


2. TENSION RODS—Power shall be trans- 
mitted by parallel lines of tension rods moving 
in opposite directions. These shall be connected 
by a link chain passing over an idler at one end, 
and by a roller chain over a sprocket in the 
power at the other end. Tension rods shall 
have headed ends, and shall be connected end 
to end with strong steel couplings, of strength 
equal to that of the tension rods. 


3. LEVER ARMS—The tension rods shall 
be connected to the sash by steel lever or lifting 
arms, which are in turn attached to pivoted 
connections on the sash. The lifting arms shall 
be used in pairs to equalize the tension in the 
upper and lower tension rods and shall be so 
designed and constructed as to exert an increas- 
ing leverage with the opening of the sash. 


4. OPERATOR POWER — The operator 
power shall consist of a steel worm driving a 
cast gear, both being enclosed in a dustproof 
case, and with the worm immersed in oil. The 
worm shall be provided with ball thrust bear- 
ings to take up the end thrust. The worm and 
its shaft shall be machined from one solid piece 
of steel. The threads of the worm gear shall 
be cut on automatic machines to insure accu- 
racy in meshing with the worm. 


5. HAND CHAIN—An endless galvanized 
hand chain shall be provided by the operator 
manufacturer, to extend to within easy reach 
from the floor (or crane platform). 


6. STRUCTURAL SUPPORTS — Where 
necessary, suitable structural supports for oper- 
ators shall be provided by other contractors. 


7. ERECTION—The operators shall be 
erected by the sash and operator manufacturer, 
or other approved erector, before any glazing 
is started. The operating devices shall be left 
in complete working order. 


8. PAINTING—AII exposed parts shall be 
given a shop coat of steel protective paint by 
the manufacturer before shipment. After the 
operators have been completely erected, they 
shall be painted by the painting contractor as 
specified separately. 
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TYPE H; also TYPE J 
With Changes Below 


1. GENERAL—All Top (or Bottom) Hung 
Continuous Sash, where indicated on drawings, 
shall be equipped with Type *, Truscon Ten- 
sion Operators manufactured by Truscon Steel 
Co., Youngstown, O. 


2. TENSION SHAFT—Power shall be trans- 
mitted to the lever arms by a tension shaft 
moving in a horizontal direction over roller 
supports. The tension shaft shall be wrought 
iron pipe, with strong couplings. 

3. LEVER ARMS—Lifting motion shall be 
applied to the sash by means of lever arms so 
constructed that the’leverage exerted con- 
stantly increases with the opening of the sash. 
The levers shall be rigidly constructed and pro- 
vided with pivoted connections to the sash and 
the horizontal tension shaft. 


4. OPERATOR POWER — The operator 
power shall consist of a steel worm driving a 
cast gear having machine cut threads. The 
worm and worm shaft shall be machined from 
one solid piece of steel and shall have ball 
thrust bearings. The worm and gear shall be 
immersed in oil in an oil-tight case. 


**A heavy roller driving chain shall be used 
to transmit power to the tension shaft. The 
chain shall travel over sprockets in the opera- 
tor power and shall have its ends rigidly 
attached to the tension shaft. 

5. STRUCTURAL SUPPORTS — Where 
necessary, suitable structural supports for oper- 
ators shall be provided by other contractors. 

6. ERECTION — The operators shall be 
erected by the sash and operator manufac- 
turer, or other approved erector, before any 
glazing is started. The operating devices shall 
be left in complete working order. 

7: PAINTING—All exposed parts shall be 
given a shop coat of steel protective paint at the 
factory. After erection they shall be painted by 
the painting contractor as specified separately. 


*Specify either Type H (page 25) or J (page 29), 
depending upon the limitations of each. 


**Where Type J is specified substitute the fallow- 
ing paragraph for the one marked (**). 

The tension shaft shall be connected at its 
ends to a lower line of tension rods by means of 
link chains traveling over idlers. A heavy roller 
driving chain shall be used at the power, with 
its ends connected to the tension rods. The 
operator manufacturer shall furnish these parts 
complete including strong steel couplings and 
turnbuckles for tension rods. 


MOTOR DRIVEN TRUSCON TENSION OPERATORS 
a SY 


Specifications for Truscon Motor Driven Operators 


TYPE GM or TYPE GMH 


1. GENERAL—AIl Top (or Bottom) Hung 
Continuous Sash, where indicated on drawings, 
shall be equipped with Type *, Motor Driven 
Truscon Tension Operators, manufactured by 
Truscon Steel Co., Youngstown, O. 


2. TENSION RODS—Power shall be trans- 
mitted by parallel lines of tension rods moving 
in opposite directions. Tension rods shall have 
headed ends, and shall be connected, end to end, 
with strong steel couplings of strength equal to 
that of the tension rods. 


3. LEVER ARMS—tThe tension rods shall 
be connected to the sash by steel lever or lift- 
ing arms used in pairs to equalize the tension 
in the upper and lower tension rods. 

4. OPERATOR POWER — The operator 
power shall consist of a steel worm driving a 
bronze gear, both being enclosed in a dustproof 
case and with the worm immersed in oil. The 
worm and worm shaft shall be machined from 
one solid piece of steel and the worm shaft shall 
be provided with (**) bearings. 

5. MOTOR—A completely enclosed motor 
shall be furnished with the operator and shall 
be attached directly to the operator case. The 
motor shall be ball bearing, and shall be spe- 
cially wound for high starting torque, operat- 
ing on multiphase alternating current. 

6. LIMIT SWITCH—The operator manu- 
facturer shall furnish a substantial limit switch 
directly attached to each operator power to 
automatically cut off the current when the sash 
reach the open and closed positions. 

7. ELECTRICAL FITTINGS—All wire, 
conduit and hand switches shall be furnished 
and installed by the electrical contractor who 
shall make all connections to motor and limit 
switch in accordance with wiring diagrams fur- 
nished by the operator manufacturer. 

8. STRUCTURAL SUPPORTS — Where 
necessary suitable structural supports for oper- 
ators shall be provided by other contractors. 


9. ERECTION — The operators shall be 
erected by the manufacturer, or other approved 
erector, before any glazing is started and shall 
be left in complete working order. 


10. PAINTING—All exposed parts shall be 
given a shop coat of steel protective paint at the 
factory. After erection they shall be painted by 
the painting contractor as specified separately. 

*Insert Type GM or GMH, depending upon the 


length of operatedruns. See pages 35 and 36 for the 
limitations of each. ‘ 


**Specify ball thrust bearings for Type GM and 
radio thrust ball bearings for Type GMH. 
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TYPE HM; also TYPE JM 
With Changes Below 


1. GENERAL—All Top (or Bottom) Hung 
Continuous Sash where indicated on drawings, 
shall be equipped with Type *, Motor Driven 
Truscon Tension Operators, manufactured by 
Truscon Steel Co., Youngstown, O. 


2. TENSION SHAFT — Power shall be 
transmitted to the lever arms by a tension 
shaft moving in a horizontal direction over 
roller supports. The tension shaft shall be 
wrought iron pipe, with strong couplings. 

3. LEVER ARMS—Lifting motion shall be 
applied to the sash by means of lever arms so 
constructed that the leverage exerted con- 
stantly increases with the opening of the sash. 
The levers shall be rigidly constructed and pro- 
vided with pivoted connections to the sash and 
the horizontal tension shaft. 


4. OPERATOR POWER — The operator 
power shall consist of a steel worm and a bronze 
gear, both having machine cut threads. The 
worm and worm shaft shall be machined from 
one solid piece of steel and the worm shaft shall 
be provided with ball thrust bearings. The 
worm and gear shall be contained in an oil- 
tight case, both being immersed in oil. 


**A heavy roller driving chain shall be used 
to transmit power to the tension shaft. The 
chain shall travel over sprockets in the operator 
power and shall have its ends rigidly attached 
to the tension shaft. 


5. STRUCTURAL SUPPORTS — Where 
necessary suitable structural supports for opera- 
tors shall be provided by other contractors. 


6. ERECTION — The operators shall be 
erected by the manufacturer, or other approved 
erector, before any glazing is started, and shall 
be left in complete working order. 

7. PAINTING—All exposed parts shall be 
given a shop coat of steel protective paint at the 
factory. After erection they shall be painted by 
the painting contractor as specified separately. 

*Specify either Type HM (page 38) or JM (page 39), 
depending upon the limitations of each. 

**Where Type JM is specified substitute the fol- 
lowing paragraph for the one marked (**). 

The tension shaft shall be connected at its 
ends to a lower line of tension rods by means of 
link chains traveling over idlers. A heavy roller 
driving chain shall be used at the power, with 
its ends connected to the tension rods. The 
operator manufacturer shall furnish these parts 
complete including strong steel couplings and 
turnbuckles for tension rods. 














TRUSCON STEEL COMPANY 





Specifications for Types KM and KMH Operators 


1. GENERAL—AIl Top Hung Continuous 
Sash used in sidewalls as indicated on drawings, 
shall be equipped with Type *, Motor Driven 
Truscon Tension Operators manufactured by 
the Truscon Steel Co., Youngstown, O. 


2. LEVER ARMS—The several rows of sash 
in each window opening shall all be connected 
by a system of tension arms to open together. 
Individual push arms shall be attached to the 
sash at approximately four foot intervals, and 
these shall be connected vertically by pipe 
shafts. These shafts shall in turn be attached 
to a horizontal structural member. Heavy 
steel bell-crank levers shall be mounted at each 
side of the opening and connected at the top to 
the ends of the horizontal structural member. 


3. TENSION RODS—At the lower ends 
the bell-crank levers shall be connected to 
parallel tension rods. The tension rods shall 
be continuous from end to end of the operated 








sash, being connected at one end by a heavy 
link chain passing over an idler, and at the 
other end by a roller chain passing over a driv- 
ing sprocket in the operator power. 


4. OPERATOR POWER 
Insert Section 4, Specifications for Type GM, page 44. 


5. MOTOR 
Insert Section 5, Specifications for Type GM, page 44. 


6. LIMIT SWITCH 
Insert Section 6, Specifications for Type GM, page 44. 


7. ELECTRICAL FITTINGS 
Insert Section 7, Specifications for Type GM, page 44. 


8. STRUCTURAL SUPPORTS 
Insert Section 8, Specifications for Type GM, page 44. 


9. ERECTION 
Insert Section 9, Specifications for Type GM, page 44. 


10. PAINTING 
Insert Section 10, Specifications for Type GM, page 44. 


*Specify Type KM for less than 1000 square feet of 
sash; specify Type KMH for 1000 to 2500 square feet. 
































The three upper rows of Continuous Sash in the Furnace Room of the Canadian Libbey-Owens Sheet Glass Company’s fac- 


tory admit an ample supply of fresh air. 


They are controlled by Type KMH Operators. 


The bottom row of sash, 


in the ground floor, are equipped with Type H Truscon Tension Operators 
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Data Required for Ordering Truscon Tension Operators 
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NOTE—Supply us with complete architectural and structural drawings, also any other 
drawings relating to the operated sash. Besides above data, these drawings must show: 





1. Detailed cross section through building. 6. Details of crane girders and clearances. 
2. Elevations of sash to be operated with 7. Details and location of all downspouts 
length of each operated run indicated. steampipes or other obstructions. 

3. Location of all operator powers. 8. Details of structural supports for powers 
4. Location, details and dimensions of all and idlers at ends of runs. 
columns and trusses. 9. For motor driven operators complete 
5. Details of trusses and diagonal braces information regarding voltage, phase 
parallel with the face of sash. and frequency of available current. 


TT eee 
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Prices, Ordering and Erection 


Prices Promptly Quoted—Due to the 
many varying conditions for which correct 
parts must be supplied, it is not practical to 
attempt to publish prices in this catalog. 


On the title page a list of our 45 offices will 
be found. Your request for prices from any 
of these will receive prompt attention. 


Estimates and Preliminary Service—We 
will be glad to give suggestions and to assist in 
the selection of the sash and operators best 
suited to meet individual requirements. Our 
long experience and expert knowledge is placed 
at the disposal of designers and users without 
obligation. In requesting prices give all avail- 
able information regarding sash to be operated 
and surrounding construction. 


Structural Details—Our organization is 
ready at all times to work with architects, engi- 
neers, contractors or owners in determining the 
best and most economical layout and details for 
steel sash and operators. This service often 
avoids difficulties in erection, saves the owner 
money in steel work and labor, and insures the 
most value from a good installation. 


Data for Ordering—To properly design and 
order Truscon Mechanical Operators we must 
have complete details and measurements. All 
measurements must be accurate and where pos- 
sible should be verified at the building site. 
Lever arms, supporting brackets and, in fact, 
all parts of the operator are made to fit each 
order and it is necessary that we have full and 
correct information before starting manufac- 
ture in order to secure the economy of stan- 
dardized production methods. 


The data required for ordering Truscon Tor- 
sion Operators will be found on page 18, and 
for ordering Truscon Tension Operators on 
page 46. In ordering operators, all the data 
indicated on these pages must be furnished. 
Our offices, located in principal cities in this 
country and abroad, will gladly co-operate in 
the selection of this information. 


Importance of Proper Erection—All sash 
operators should be erected simultaneously 
with the sash, or at the latest before any glaz- 
ing is done. The proper erection of the sash 
itself has an important bearing on its successful 
mechanical operation. 

Truscon Steel Sash is exceptionally rigid and 
each unit is square and true when leaving the 
factory. Nevertheless the ventilators some- 
times become distorted due to improper hand- 
ling or erection. It is an easy matter to square 
up all ventilators and try them out before they 
are glazed. After glazing, adjustments are 
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almost impossible and sometimes require the re- 
moval of the glass and reglazing of large areas. 


Experience in Erection Valuable—Be- 
cause of the specialized nature of steel sash and 
mechanical operators, and the importance of 
their proper installation, we recommend that 
contracts for erection be let only to responsible 
companies with considerable experience in steel 
sash work. 


We maintain a separate Erection Depart- 
ment employing a large number of skilled Erec- 
tion Superintendents, whose efforts are directed 
to this work exclusively. This trained force 
is available to our customers for the erection 
of Truscon Steel Sash and Operators. By allow- 
ing us to handle the erection, you are assured 
a complete installation, satisfactory in every 
detail. Estimates will be gladly furnished. 

As this catalog will be used by our customers 
in all parts of the world, we must add here 
that we cannot undertake erection work out- 
side United States and Canada. In foreign 
countries and where our own erectors are not 
used, the erection must be handled by capable 
mechanics who will faithfully follow instruc- 
tions and drawings which we furnish. 


Maintenance—All exposed parts of Trus- 
con Operators receive a shop coat of black Trus- 
con Barox Inhibitive Coating before leaving 
the factory. One or two additional coats of 
paint should be applied after erection by the 
painting contractor, and the operators should 
be repainted with the rest of the building every 
few years. All hand chains are galvanized. All 
machined parts are carefully oiled or greased 
before shipment. 


With ordinary care Truscon Operators should 
last indefinitely. Like any piece of machinery, 
however, they require occasional oiling and 
greasing to ensure smooth operation and pre- 
vent wear of parts. This is easily done as all 
moving parts are readily accessible and con- 
centrated in a few locations. 


No Other Hardware Required—Windows 
equipped with Truscon Mechanical Operators 
need no additional hardware of any kind. The 
sash are positively held and locked in any posi- 
tion by the operator and cannot be opened 
from the outside. 


Packing for Shipment—For domestic ship- 
ment, shafting is not crated but is carefully 
bundled. Powers, motors and component 
parts are shipped in boxes, barrels or crates. 

For export shipment all parts including the 
horizontal shafting are carefully packed in 
extra strong cases to withstand rough handling. 


TRUSCON MECHANICAL OPERATORS 


A Few of the Many Recent Users 


Only a few photographs of the many installations of Truscon Mechanical operating devices are 


shown in this book. Our operators are in successful use in im 
In addition to the photographs shown, some of the recent lar. 


Commonwealth Edison Co., Calumet Power Station, 


Chicago. 
Lundy, Engineers. 


Marshall and Fox, Architects. 


Sargent and 


Geo. A. Fuller Co., Contractors. 


72 Torsion Operators, Types E and EE, control 2500 
lin. ft. of Pivoted Truscon Steel Sash. 


General Electric Co., Bulb Factory, Newark, Ohio. 
J. H. & W. C. Ely, Archts. E, M. Waldron Inc., Contrs. 
16 Type GM Motor Driven Tension Operators control 
1700 lin. ft. of Top Hung Truscon Continuous Sash. 


Illinois Glass Co., Bottle 

Factory, Bridgeton, N. J. 

R.S. Godard, Constr. Engr. 
Keeley Bros., Contractors. 
58 Type GM Motor Driven 
Tension Operators control 
3800 lin. ft. of Top and Bot- 
tom Hung Continuous Sash. 


Merchants and Mfrs. Bldg. 
Kentucky State Fair, 
Louisville, Ky. 

Joseph & Joseph, Archts. 
C.A. Koerner & Co., Contrs. 
4 Type F Torsion -Tension 
Operatorscontrol1200 lin.ft. 
of Pivoted Steel: Sash. 


Hinkley MotorsCorp,Ecorse 
Mich. Albert Kahn, Archt. 
H.G. ChristmanCo.,Contrs. 
28 Type H and 8 Type A 
control 3350 lin. ft. of Con- 
tinuous and Pivoted Sash. 


Atlas Crucible Steel Co., 
Dunkirk, N. Y. 

Brillhart BrothersCo,Contrs 
10 Type G Tension Opera- 
tors control 1200 lin. ft. of 
Top Hung Continuous Sash. 


Chickasaw Shipbuilding 

and Car Co., Fairfield, Ala. 
14 Type.G Tension Opera- 
tors control 1400 lin. ft. of 
Top Hung Continuous Sash. 


Architects. 


Form D-402—5M-A-10-21 


Union Station,’ Richmond, Va. 


portant work throughout the country. 
ge installations are as follows: 


Handley-Knight Co., Auto. Plant, Kalamazoo, Mich. 
Mills, Rhines, Bellman & Nordhoff, Architects. 

Henry L. Van der Horst, General Contractor. 

18 Type G Tension Operators control 1600 lin. ft. 

of Top Hung Truscon Continuous Sash. 


American Bottle Co., Glass Factory, Newark, Ohio. 
The DeVore Co., Industrial Engineers and Architects. 
12 Type GM Motor Driven Operators control 1600 
lin. ft. of Top and Bottom Hung Continuous Sash. 





John Russell Pope, Archt. 


Pivoted Truscon Steel Sash controlled in groups by 
Torsion Operators 


gk 


General View Canadian Libbey-Owens Sheet Glass Co., Hamilton, Ont. 
Truscon Continuous and Pivoted Sidewall Sash used throu 
Types H, HM, KMH, G and GM control 3950 lineal feet of Top 


48 


Atchison, Topeka & Santa 
Fe R.R., Albuquerque, N.M. 
E. A. Harrison, Architect. 
F. M. Bisbee, Chief Engr. 
J. E. Nelson & Sons, Contrs. 
46 TypeG TensionOperators 
control 4200 lin. ft. of Top 
Hung Continuous Sash. 


Oliver Chilled Plow Co., 
Tractor Plow Plant, 

South Bend, Ind. 

B. H. Prack, Archt. & Engr. 
H.G.ChristmanCo.,Contrs. 
63 TypeG Tension Operators 
control 6300 lin. ft. of Top 
Hung Continuous Sash. 


Pneumatic Scales Co., 
Norfolk Downs, Mass. 
Aberthaw ConstructionCo., 
Contrs. 4 Type G Tension 
Operators control 400 lin. ft. 
Top Hung Continuous Sash. 


Nippon Kenpu Co., 
Yamashina, Japan. 

Textile Mill. 

86 Type G, Tension Opera- 
tors control 4800 lin. ft. of 
Top Hung Continuous Sash. 


Bethlehem Steel Co., 
Sparrows Point, Md. 
63 Type G, Tension Opera- 
tors control 5400 lin. ft. of 
Top Hung Continuous Sash. 





The DeVore Company, Industrial Engineers and 
Shout; 30 Truscon Tension Operators including 
Hung and Bottom Hung Continuous Sash 

















